Combined tibial and common peroneal nerve anaesthesia was used for foot and ankle surgery in fifty-six adults. Where necessary, the saphenous nerve was also blocked. A calibrated constant current nerve stimulator was used to localise the nerves in the popliteal fossa. Using lignocaine 1%, an opioid premedication, but no other sedation or top-up injection, 60% of the blocks were successful. If a patient felt pain at incision or during surgery, the block was recorded as a failure.
Northern Districts Hospital has 100 beds, 60 nurses and five doctors. It is on the island of Santo and it is the referral hospital for the northern half of Vanuatu. Vanuatu is west of Fiji and north of New Caledonia. It has a population of 160,000 and nearly all are Melanesians. There are 115 different indigenous languages, although nearly everyone speaks Bislama (similar to Pidgin) and many speak English or French. Those who live in villages or the bush are unsophisticated. It might take three days to travel to hospital and sometimes the journey is impossible.
During 1988 approximately one thousand operations were performed. The anaesthetics were given by a locally trained nurse, TH, and a specialist anaesthetist, CS. For most of 1989 there will be two nurse anaesthetists without any attendant specialist anaesthetist.
Foot trauma is common in Santo. Many people do not wear shoes. Peripheral vascular complications of maturity onset diabetes "F.F.A.R.A.C.S., StafT Anaesthetist. ··Nurse Anaesthetist.
often necessitating amputations, are seen frequently.
Much of the surgery can be done on an outpatient basis. This costs the patient about three dollars Australian. One night in hospital costs about eight dollars. A prospective trial was undertaken to assess the suitability of nerve block anaesthesia for foot surgery in this setting.
At Santo the usual alternative to local anaesthesia is intravenous ketamine as anaesthetic gases are expensive. Subarachnoid anaesthesia is performed for long procedures but it is expensive and is not suitable for minor day-only procedures.
MATERIALS AND METHODS A pilot study of the nerve blocks was done by CS on five patients. The technique was then taught to TH. After the pilot study, all adult patients but one requiring foot and ankle surgery (not requiring a thigh tourniquet) were included in the study. Table 1 lists the operations performed. One patient specifically requested a general anaesthetic. There were no other exclusions.
The patients were fasted as for general anaesthesia and an opioid premedication administered. Our method of performing the Amputation Abscess tibial and common peroneal nerve block differed slightly from that of Kempthorne and Brown.! In theatre the patient was positioned with the leg for injection uppermost. The nerve stimulator used was a constant current Stimlocator with a pulse width of 100 microseconds (YNA medical supplies Sydney). As we had no ECG 'dots' the positive electrode was clipped directly to the skin of the anterior thigh after cleaning with alcohol. The negative electrode was attached to the needle. The needle was a sharp, disposable and unsheathed 26-gauge (.45 mm) X 16 mm for the common peroneal or 24-gauge (.55 mm) X 38 mm for the tibial nerve. The bevel was aligned parallel to the nerve fibres.
An attempt was made to palpate both nerves. As far as we know palpation of the tibial nerve has not been described, but we found that it often was palpable if the hip was flexed to nearly 90 degrees and the knee extended to about 10 degrees putting the nerve on the stretch as it crosses the popliteal fossa. The nerve can then be traced to higher in the popliteal fossa which is the ideal place to inject. The common peroneal nerve is usually easy to palpate at the neck of the fibula and then can be traced to much higher in popliteal fossa as it runs parallel, deep and slightly medial to the biceps femoris tendon. A current of 1.0 mA was used to identify the tibial nerve and 0.5 mA for the common peroneal nerve. These currents are lower than recommended by Pither et aP and probably lower than used by Kempthorne.! It was unusual to have to increase the current to 4 mA because the initial probes drew no response, and this was reduced to the usual as the needle moved closer to the nerve. At these low currents electrical stimulation did not cause pain. Satisfactory needle pOSItIon for the common peroneal nerve was when maximum foot dorsiflexion and eversion was seen. Ideal needle position for the tibial nerve was when toe plantar flexion was seen. Less ideal was when only gastrocnemius contraction causing the whole foot to plantarflex was seen. The needle was held immobile and a test injection of half a millilitre was injected. If the patient felt pain or the contractions did not diminish immediately the needle was withdrawn slighly and the test repeated. Our aim was to be inside the epineurium but outside the perineurium which tightly encloses the nerve fascicles. After negative aspiration the anaesthetic was injected. The local anaesthetic was lignocaine 1.0% in 50 ml multidose vials to which could be added adrenaline 1 :200,000. Adrenaline was not used in diabetics, lepers and most daystay patients. The usual dose was 10 ml for the tibial nerve and 5 ml for the common peroneal nerve.
If it was likely that surgery would enter the distribution of the saphenous nerve then either a 4 ml saphenous nerve block at the ankle or a 12 ml femoral nerve block was given following standard techniques.
After ten minutes the patient was asked if the foot felt numb. If the block had obviously failed then it was recorded as a failure and an alternative anaesthetic given. If the foot was numb, then the surgeon incised the skin. If any pain was felt then surgery was halted, a ketamine anaesthetic given and the block recorded as a failure. If any supplementary block was given at the ankle then the block was also recorded as a failure for the purposes of this trial.
Apart from the opioid premedication no other sedation was given before incision. During a long procedure for an inpatient, intravenous diazepam was often given after mCISlOn.
RESULTS
TH performed 32 of the 56 blocks. Most of the rest were done by CS and a few by interested medical students or surgeons under supervision of one of the authors. Thirtyseven (62%) of the nerve blocks were successful. Details are found in Table 2 .
The popliteal artery was punctured four times and venous blood aspirated once. The needle was moved and the procedure continued. There were no complications attributable to vascular trauma and no patient complained of postoperative paraesthesia.
The femoral nerve was blocked seven times and the saphenous at the ankle was blocked eleven times. Two of the femoral nerve blocks which failed were the cause of the failure of the local anaesthetic procedure.
DISCUSSION
Our success rate was a modest 60%. It is noteworthy that TH, the trainee, had a higher success rate than CS, the trainer. Medical students had the highest success rate.
Use of a nerve stimulator did not guarantee success as had been hoped. Reasons for failure could include inadequate volume or concentration of drug, use of expired drug, inadeqate knowledge of anatomy, and injection when the needle point was too far from the nerve.
Lignocaine 1.0% is the only concentration available in Vanuatu. This concentration is only adequate when deposited close the nerve.
Volumes of 0.5 mllkg were used by Kempthorne 1 and also by Rorie 3 with probable higher success rates. We used 0.25 mllkg or less. Using a divided dose of only 150 mg oflignocaine has the important advantage that accidental IV injection should never have serious consequences. This is an important consideration when teaching nurse anaesthetists working alone with little opportunity to practise resuscitation.
The first sixteen blocks were performed with a drug that had expired one year before, as none other was available. Nine of these blocks failed but seven worked well. The likely cause of these early failures was inexperience.
Inadequate knowledge of anatomy: After about twenty blocks we realised that there was a specific problem with the tibial nerve. It became clear that the gastrocnemius muscle was sometimes supplied by a branch that had already separated from the tibial nerve. Injection after seeing gastrocnemius contraction did not guarantee success. The branching of the nerve to the gastrocnemius in the popliteal fossa is well described in the anatomy textbooks. 4 ,5 Incorrect needle placement is the likely cause of most of our failures. Even when we used lower than the recommended current with a palpable nerve, tangential approximation of the shaft to the nerve must have occurred.
The common peroneal nerve is superficial and easily palpated. Injection close to the nerve was not always sufficient. We tried to inject inside the nerve but outside the tight perineurium. Selander and Sjostrad 6 have shown in rabbits that intraneural injections outside the nerve fascicles (outside the perineurium and inside the epineurium) transiently raised pressures to 10-60 mmHg. The pressure fell to zero as the injection finished. However, intrafascicular injections raised pressures to 400-700 mmHg and the pressure remained at 50 mmHg for great than ten minutes. Fourteen of twenty-five intrafascicular injections ruptured the perineurium.
Pain felt during injection of the test dose or failure of contractions to diminish immediately strongly suggest intrafascicular injection and the needle should be withdrawn. Absence of pain and diminution of contractions should indicate safe placement. Failure to elicit any paraesthesia after diazepam premedication has been observed (Knoblanche, personal communication).
Our success rate was lower that Rorie et al who had an 82% success rate without supplementary anaesthetic. 3 With a definition of success, similar to ours, Goldberg 7 compared three methods of axillary brachial plexus block: transarteri411 fixation; eliciting paraesthesia in the hand; and use of a nerve stimulator to identify muscle contraction in the hand. In each group all of the injection was given in one place. Use of the nerve stimulator was successful on 70% of twenty attempts. The results with the stimulator were similar to the other two groups.
Anaesthesia and Intensive Car~, Vol. 17, No. 3, August, 1989 It is concluded that combined common peroneal, tibial and saphenous nerve block was a useful technique because of its safety and economy. A higher success rate would be needed for the block to become popular with other anaesthetists. Facilities for a general anaesthetic should always be available in the event of a failure.
